Background-Sighing breathing is observed in subjects suffering from anxiety with no apparent organic disease. Methods-Lung volumes and expiratory flow rates were measured in 12 patients with a sighing pattern of breathing and in 10 normal subjects matched for age, gender, and anthropometric data. In both groups the measurements were made by spirographic and plethysmographic techniques. In normal subjects functional residual capacity (FRC) and residual volume (RV) were measured during normal breathing and again during simulated sighing breathing to exclude technical artifacts resulting from hyperventilation during measurement by the helium closed circuit method. Results-Patients with a sighing pattern of breathing had a normal total lung capacity (TLC) but significantly different partitioning of lung compartments compared with normal subjects. The vital capacity (VC) was lower when measured by both spirographic and plethysmographic methods and RV was higher. The forced expiratory volume in one second (FEV1) was also lower in patients with sighing breathing. The FEVJIVC and the maximal expiratory flow rates at 50% and at 25% of the forced vital capacity (V5(, and V2,) were normal and similar in both groups. In normal subjects there were no differences in RV when measured during quiet or simulated sighing breathing. Conclusions-Subjects with sighing breathing have a normal TLC with a higher RV and lower VC than normal subjects. There was no obvious physiological or anatomical explanation for this pattern.
groups the measurements were made by spirographic and plethysmographic techniques. In normal subjects functional residual capacity (FRC) and residual volume (RV) were measured during normal breathing and again during simulated sighing breathing to exclude technical artifacts resulting from hyperventilation during measurement by the helium closed circuit method. Results-Patients with a sighing pattern of breathing had a normal total lung capacity (TLC) but significantly different partitioning of lung compartments compared with normal subjects. The vital capacity (VC) was lower when measured by both spirographic and plethysmographic methods and RV was higher. The forced expiratory volume in one second (FEV1) was also lower in patients with sighing breathing. The were taking any drugs at the time of the study.
The thoracic gas volume was measured five times and an average value was calculated. The flow-volume curves were recorded with the same equipment, the flow and volume changes being measured at the mouth, and the best curve was automatically integrated from at least three manoeuvres. The observed values were compared with the predicted normal values in this laboratory.' STATISTICAL ANALYSIS Normal distribution goodness of fit test was performed on each variable in each group. Since the variables were normally distributed at the 95% confidence level, the hypothesis test of the means was used to determine significant differences in the measurements between the two groups. The possibility of a type II statistical error (as a small number of subjects were involved) is unlikely in view of the high a (>0 05) and the small variability of the population.
Regression analysis of spirometric and plethysmographic measurements was used to determine the correlation between them.
Results
There were no significant differences in age, sex distribution, and anthropometric data between the two groups. The lung volumes measured by both methods were within normal values. However, all the patients had a significantly lower VC (p < 0-01 by spirography and p < 005 by plethysmography) and a significantly higher RV (p < 0-01 by both methods) than the normal subjects, while TLC and FRC were similar in both groups. There were no differences between spirographic and plethysmographic measurements. The forced expiratory volume in one second (FEV,) was significantly lower in the patient group (p < 0-01) but the FEV1/VC ratio and maximal flow rates at 50% and 25% of forced VC (Vmax5, and Vmax25) were similar in both groups (table) .
In the normal subjects RV and FRC were similar with normal breathing and with artificial sighing when measured with the helium closed circuit technique.
Discussion
Our results provide convincing evidence that patients with a sighing breathing pattern have different partitioning of lung volumes from normal subjects, having a smaller VC and larger RV, but a similar TLC and FRC. The fact that there were no differences in the measurements of FRC during normal and sighing breathing in the normal subjects proves that this is not an artifact.
The different partitioning of lung volumes in the two groups can be explained by differences in the shape and compliance of the thoracic cage.12 Although we cannot entirely exclude this possibility as chest wall compliance measurements were not performed, thoracic abnormalities were not noted and there were no differences in age, sex distribution, and anthropometric data between the two groups. Anatomical reasons can hardly explain the respiratory symptomatology which is characterised by periodic episodes and not by constant symptoms aggravated by exercise.
The normal expiratory flow rates in the patients exclude air trapping resulting from airway obstruction. Their lower FEV1 is related to the lower VC since the FEV1NC ratio is normal. Moreover, if airflow limitation is the cause of air trapping and of the sighing breathing pattern, remission of symptoms should result in correction of the physiological abnormality.
In a study of patients with chronic hyperventilation five of 21 patients had an increased RV yet bronchial responsiveness (as determined by histamine challenge) was not increased.'0 An increase in RV indicates that the lung is still hyperinflated after maximal expiratory effort. Reasons for an increased RV include changes in the thoracic cage, respiratory muscles, or in lung tissues,'2 but there was no evidence for any of these in our patients although they were not specifically sought.
We conclude that the pattern of lung volumes in patients with sighing breathing is characterised by a lower VC and a higher RV than in normal subjects. No obvious physiological or anatomical explanation for this pattern could be found.
